Glycine modulates synaptic NR2A- and NR2B-containing NMDA receptor-mediated responses in the rat visual cortex.
In the central nervous system, activation of N-methyl-d-aspartate receptor (NMDA-R) glycine binding sites is a prerequisite for activation of synaptic NMDA-Rs by the excitatory neurotransmitter glutamate. Here we used patch-clamp recordings in transverse slice preparations to study whether the glycine binding site of the NMDA-R saturates and to determine their subunit composition in layer II/III pyramidal neurons of the rat visual cortex. We found that the NMDA-R-mediated component of miniature excitatory postsynaptic currents (mEPSCs) could be potentiated by exogenously applied glycine. Similar results were obtained by exogenously applied d-serine. A specific antagonist for NR2B-NMDA-Rs, Ro 25-6981, reduced NMDA-R-mediated mEPSCs, and glycine with Ro 25-6981 enhanced NMDA-R-mediated mEPSCs. Moreover, Zn2+, an NR2A-NMDA-R antagonist, also reduced NMDA-mediated mEPSCs and glycine with Zn2+ enhanced the NMDA-mediated mEPSCs. Our data indicate that the glycine binding site of synaptic NR2A-containing and NR2B-containing NMDA-Rs does not saturate and that glycine may act as a modulator of NMDA-R-mediated transmission in layer II/III pyramidal neurons of the rat visual cortex.